SUMMARY Testicular biopsy specimens from 16 fertile and 10 subfertile men with normal male karyotype were studied quantitatively to provide histological and cytogenetic data for a basis of reference in assessing abnormalities of spermatogenesis. Histological studies included estimation of the proportion and activity of germinal epithelium and an assessment of tubular morphology. In cytogenetic preparations, counts were made of cells at different stages of meiosis. Studies of cells at diakinesis included chiasma counts and percentage of cells with dissociated sex chromosomes. One fertile and six subfertile men showed decreased germinal activity; the six subfertile men also had decreased MII/MI ratios. Other findings were similar in the two groups.
In the investigation of male subfertility, it is difficult to justify testicular biopsy unless this procedure provides sufficient information. In order to recognise a specimen as abnormal it is necessary to know the range of normal variability and, wherever possible, this range should be expressed in quantitative terms since qualitative assessments of tissues of mixed cellularity are particularly prone to observer bias. ' Various methods of quantifying tubular histology have been described. The older literature has been reviewed by Johnsen,2 whose own method of rating spermatogenesis provides a profile and an overall score of germinal activity; he obtained values for 17 normal men and, using biopsies from 335 subfertile men, showed how different histological categories may be quantified. Skakkebaek 8-6 (6-10) 8-9 (7-10) 9.3 (8) (9) (10) 9.9 (8) (9) (10) 9 8 (8) (9) (10) 9.3 (7-10) 9-6 (8-10) 9-2 (7-10) 9.5 (Fig. 1 b) . Tangent counts were from 12 to 28/mm2.
Cell distribution counts determined on cytogenetic preparations showed 3-20% cells in spermatogonial metaphase, 33-61 % at diakinesis, and 32-58% in metaphase II. Chiasma counts per cell . Table 2 , with the biopsy profiles for all these patients in Figure 2 .
Four biopsy specimens, all from patients from whom seminal analysis showed sperm density of less than 2 x 106/ml, contained a lower percentage ( < 40 %) of tubular epithelium than that seen in specimens from the fertile group; these four biopsy specimens, however, all contained atrophic tubules. The mean tubular scores in these patients were also low, although only one did not have a few tubules containing spermatozoa; in this patient (17) (Fig. 2) did not show the usual distribution: 10% of tubules were atrophic or contained only Sertoli cells, or spermatogonia. In patient 26, whose mean tubular score was 9-7, spermatozoa were present in all tubules. All tangent counts were in the range found for biopsy specimens from fertile men.
Cell distribution counts in biopsy specimens from the subfertile men showed the proportion of cells in spermatogonial metaphase to be similar to that in fertile men. Five biopsy specimens had < 30 % of cells in metaphase II, lower than was found in the fertile range. Chiasma counts (45 4-531, mean 49) fell within the normal range. None of the specimens showed evidence of autosomal dissociation or of increased X/Y dissociation.
Histological and cytogenetic results were compared by plotting biopsy scores against MII/MI ratios (Fig. 3) . The overall correlation coefficient, r, was 0 49 (P < 0.01). Biopsy scores for the fertile men were, however, almost all at the upper end of the scale, with MII/MI ratios > 0-5. Results for the infertile men, where both parameters covered a wide range, showed higher correlation, r = 0 8105 (P < 0.001). by examining the profile of tubular counts. For example, patients 17 and 23 had similar mean biopsy scores; but patient 17, with no tubules containing spermatozoa, was azoospermic; patient 23, in whose biopsy specimen 10 % of tubules *-.~contained spermatozoa, had a sperm count of ** 5 x 106/ml.
In the two men (25, 26) with moderate oligospermia, but biopsy scores within the normal range, the lowered sperm count cannot have been due to defective tubular spermatogenesis, and other causes should be sought-for instance, hypercurvature, suggested as a factor leading to oligospermia.5 In our study, however, tubular morphology showed no difference between the fertile and subfertile plotted against groups. 
